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A  United  States 

I  /aI  I  General  Accuunting  Office 
Washington.  D.C.  20548 


>iational  Security  and 
International  Affairs  Dnision 

B-2230f)4  I 

February  7. 1990 

The  Honorable  John  P.  DinjJell 
Chai;'Tnan.  Subcommittee  on 
Oversight  and  Investigations 
Committee  on  Elnergv'  and  Commerw 
IIoiLse  of  Representatives 

Dear  M  •.  Chairman 

In  response  to  your  December  14.  1988.  letter,  we  reviewed  the  extent  of  fareigtt  cor 
in  the  Strategic  Defease  Initiative  Pnigram.  (,  nless  you  publicly  announce  its  comen 
earlier,  we  plan  no  further  distribution  of  '.his  report  until  I.t  days  after  its  issue  dal 
that  time  we  will  send  copies  to  the  Chair.nen.  IIotLse  and  Senate  Committees  on 
Approj  riarions  and  on  Armed  Services:  the  Secretary  of  Defense:  the  Director.  OCTic 
Managc:nent  .md  Budget:  and  other  interested  panics. 

I’IcjLs**  <-*inta<t  me  on  1 202 )  2T.V4208  if  ymi  or  ycHir  staff  have  any  questioi»  concen 
n*|)ort.  ( Uher  major  contributors  to  ihLs  n*pon  are  listed  in  appendix  II. 

Sincerely  yours. 


Nancy  R.  King' 

Dinvtor 
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Executive  Summary 


Purpose 


The  Strategic  Defense  Initiative  Program,  annoanced  by 
gan  in  1983.  is  intended  to  conduct  research  on  possabie  badlis 
defense  systems  for  the  United  States  and  its  Since  USB 
allied  countries  have  participated  i"  this  program.  Because  of 
corns  about  'he  amount  of  foreign  contracts.  theChainnanL  Si 
tee  on  CKersight  and  Investigations.  House  Conaminee  on  gn<» 
Commerce,  asked  G.\o  to  anali'ze  tlie  lex’el  and  type  af  lorei^ 
tion  in  the  Stn;tegic  Defense  Initiative  Program. 


Background 


The  Strategic  Defense  Initiative  Organization  manages  the Str 
Defense  Initiative  Program  and  allocates  annual  appnpriaciai 
program  elements.  Five  of  these  program  elnneKs— SurveaDa 
.Acquisition.  Tracking,  and  Kill  .Assessment:  Directed  Energy  \ 
Kinetic  Energ\'  Weapons;  Systems  .Anal\-sis  and  Battle  Mansngi 
Sun  ivability.  Lethality,  and  Key  Technologies — involve  fnrei 
tracting.  The  Strategic  D«  fense  Initiative  OrganizatkiB.  the- Ar 
.\a\y.  the  .Air  Force,  the  Defense  NucVrai'  .Agency,  and  the  Dei 
of  Energv-  administer  the  foreign  contracts. 

The  Secretarv'  of  Defense  has  signed  Memorandams  of  UndlH^ 
which  address  broad-rangirg  government-to-govemment  asui 
the  Federal  Republic  of  Germany.  IsraeL  Italy,  Jafian.  and  tdie 
Kingdom  to  facilitate  foreign  panicipatior,  in  the  Strategic  E>?: 
ative  Program.  In  addition,  the  Strategic  Defense  Initiative  Or 
has  signed  two  Memorandums  of  .Agreement  with  Israel  and  o 
the  Xrtherlands  and  one  Cooperative  Research  .ArrangHnem  * 
United  Kingdom,  which  address  the  implementation  of  speesfi 

The  flow  of  clas.siried  icchnologj-  from  the  Un'ted  States  to  lo 
tries  is  controlled  by  legislation  and  executive  reysulaiiacis.  one 
.Arms  Kxpon  Control  .Act.  as  amended,  and  the  National  Disc)i 
icy.  These  laws  and  regulations  set  forth  procedures  for  e.xpoi 
sified  information,  including  obtaining  an  export  licen<e. 


Results  in  Brief 


t;.v»  idenliruxi  157  fori'ign  i-ontniiis  valued  at  $2917. 1  million,  w 
n-si'nts  about  3  pi*nx*nt  of  total  Simtegic  Defense  Initiative  <po 
awards,  and  8»>  foreign  siibixmtracts  from  U.S.  cocnpaiues  toiia 
million.  The  basis  of  award  for  the  tlT  foreign  contrails  was-  m 
<i>in|H-titive  than  sole  soune.  allh<High  solesource  awarcLs  airc 
a  higher  d  >llar  umoiini.  The  basis  of  au^ard  by  each  of  the  t'S 
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adirinistcrinf*  foreign  ct>ntraffs  vanwi.  Israel  has  rei^eived  the  iar 
dollar  value  of  contrails  anti>ng  foreign  i  wipierts. 

Department  of  Defense  an»  oreign  embassy  officiat*  said  that  lot 
contracts  allow  the  1,'nited  States  not  only  to  share  technoiogy  j»h 
other  countries  but  also  benefit  fn>m  techs lological  devekiftmenos 
those  countries. 


GAO’s  Analysis 


G.\o  identified  67  foreign  crmtracts  in  eight  countries  vahxd  at  512 
million.  Of  this  amount.  $226.4  million  had  been  obligated  by  Mhm 
lfl89.  At  least  $31.6  million,  or  about  14  percent  of  total  fercigs)  o 
obligations,  was  it>mmitted  to  r.S.  siibctmtrailors  or  other 
organizatioas. 

In  additum.  organizations  in  1 1  covmtries  revviviHl  S6  s«t«omr»ri* 
r.S.  companies  totaling  $48.4  million.  Of  this  amiMint.  tVt  perceati » 
to  British  organizTitioas. 

.Allied  participai  n  in  the  St.'aiegic  Defeasi*  Imliative  !*m£ram  ’rej 
on  theater  missile  defease,  which  amaints  fot’6.d  ix*rrent  «»f  the- it 
foreign  contrait  amount.  Theater  missile  defease  Is  the  defense  'irf 
alik>d  geogr-.phic  area  agaiast  ballistic  missile  attack. 

Israel  received  the  largest  dollar  amount  i>f  Siraii*gic  Di^fenso  Imih 
foreign  contracts  ($141.7  million).  One  Israeli  a>m{>iuiy  wxsawairc 
$126.4  million  under  the  largest  individual  foreign  nintraci.  The- 1 
Kingdinn  received  the  most  foreign  contracts  (3»>). 

-About  57  percent  of  the  foreign  contracts  were  awarded ««  a  is>im] 
tive  basis,  but  sole-sourie* i-ontnicts  aieounti’d  fo'  '7  jvp  at  of  lo 
obligations.  The  basis  of  award  varit'd  by  exiMit^jg  agnTicj  I-'or-ex 
pie.  the  -Air  Force  awarded  all  of  its  i-ontracts  i'omp*“\'nvel> .  wheas 
Defease  Nuclear  .Agency  contracts  wen*  awarded  sole  -aHim*. 

TIk*  Strategic  Delease  Initiative  Organiziition  nuiintains  a  databaisi 
fi>reign  eontraits  and  subeontracls.  Thi*  datuba's*  wastiviastatist  I 
$8  .5  million  and  was  fn'qiieuny  in  em>r  n  ganling  (l<*tailN<«)  indrx 
contnicl.s.  The  organization  is  attempting  ti*  impmve  th»*  daiahas«e 
integrating  it  with  other  sources  of  infomaiion  in  its  r^*\\  manatSia 
information  sv St e:n,  which  u.ls  im:  •>n«*r;nion:i!  at  the  tinH*>*l’ii.\i  '  r 
n’view. 
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Ek^partinent  «>f  [X>f»‘ast“  and  fon'i^  embassy  ofriciais  saxl  thae  e 
thou)th  the  I'nited  States  sends  its  t(s.'hn<>iog\'  overseas,  a  als«>  n 
ti*vhnok>j;y  fn)m  foreign  countries.  For  example,  the  rniied  Steal- 
pittviding  an  Israeli  organization  working  on  an  efertroaagnesic 
( iLscsI  fi)r  firing  pn>jc*ctiles  at  very  high  velocities)  with  lorreSs.  i 
tors,  and  a  high-speed  camera.  In  return,  the  Strategic  Deferewr  b 
Organization  is  rc*cviving  a  demonstration  of  the  research  resmhs 
procfduies  for  tnmsferring  tc'chnologj'  in  accordance  with  I'iS.  I 
tioii  and  c>xc*cutive  ri'gulations  can  be  time-eonsunung  and.  accsw 
Dc|ianment  of  Dc*fen.se  and  foreigii  embassy  officiais.  nay  limut 
piirticipation  in  the  Strategic  Dc'cmsc  lnitiat»ve  Program. 


Reconmendations 


<;.Ao  Ls  not  making  recommendations  in  this  report. 


Agency  Comments 


The  PcTJtrtment  of  IX*fen.so  concurred  with  the  information  imxJ 
rc‘|)ort.  The*  Dc‘pan  mi  nt’s  comments  appi*ar  in  appendix  L 
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Introduction 


When  President  Rengan  announced  the  Strategic  Defense  Iiiitiative 
Program  in  March  idS3.  he  emphasized  that  sn  should  enhance  alb 
uei;  as  national  security.  To  a^eomplish  this,  in  March  1985  the  Sec 
far\'  of  Defense  fcrmally  invited  18  countries  to  participate  directly 
SOI  research.  The  purpwie  of  the  soi  Program  is  to  conduct  research 
possible  ballistic  missile  defense  systems  for  the  United  States  and  i 
allies. 

The  sDi  Program  is  managed  by  the  Strategic  Defense  Initiative  Orgs 
ziition  (soio).  which  allocates  its  annual  appropriation  to  seven  prog 
elements.  Five  of  the  program  elements— Surveillance,  Acquisition. 
Tracking,  and  Kili  Assessment;  Directed  E^nergy  Weapons;  Kinetic 
Energ>’  Weapons;  Systems  Analysis  and  Battle  Management;  and 
Survivability.  Lethidity.  and  Key  Technologies — ir  .-olve  foreign  coi 
tracting.  The  other  program  elements  are  the  Phase  I  Strategic  Defe 
System,  which  Ls  e.vpected  to  receive  funds  for  the  first  time  in  fisca 
year  1990,  and  Management  Headquarters,  which  provides  adminis 
(ive  and  other  support  to  the  SDi  Program.  .Most  of  the  program  is  ey 
cuied  by  organizations  other  than  swo.  including  the  Army,  the  .\av 
the  Air  Force,  the  Defense  Nuclear  Agency,  and  the  Depnitment  of 
Knergj-.  all  of  which  are  involved  in  foreign  contracting. 

SOIO  hits  attempted  to  facilitate  foreign  participation  through  the  iisi 
.Memorandums  of  Understanding  (sm  )  and  .MemoranJums  of  .-\gree 
meni  ( WA).  both  of  which  address  certain  procedures  and  obligatioi 
nptarding  such  issues  as  the  transfer  of  classified  information.  J«x  s 
address  broad-ranging  govemment-to-goveirment  issues,  whereas  > 
fiKiis  on  implementing  a  particular  project.  Since  the  sw  Program's 
in(\'p(ion.  five  countries  have  signed  Jioi  .s:  the  United  Kingdom  in  1* 
Israel.  Italy,  and  the  Federal  Republic  of  Germany  in  1986-  and  Jap) 

1987.  Three  skas  have  been  signed  to  date:  one  with  the  Nftherland 
1987  and  two  with  Israel  in  1988  and  1989.  A  cooperative  reseaiTh 
arrangement,  similar  to  an  ucw.  was  signed  with  the  United  Kingdon 

1988. 


SDI  Foreign 
Contracting  Database 


spin's  Office  of  Multinatiutud  Piograms  maintains  a  database  on  fon 
i-ontracts  and  subcontracts.  We  found  that  the  database  was  oversia 
by  .<8.5  million  and  was  frequently  in  error  regarding  details  on  indi 
uai  c<»ntracts.  To  impnive  its  foreign  contracting  database,  sow  has 
rmmtiy  begun  inti'grating  foreign  contracting  dau  uito  its  new  man 
men!  information  system.  We  di*!  not  review  this  system  beiau.se  it  \ 
not  o|)i‘r.it)onal  at  the  time  of  our  review. 
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The  database  we  revi?  wed  i-imtained  information  concerning  each  con¬ 
tract  and  subcontract,  including  effective  start  date:  contract  or  subcon 
tract  number  a  brief  descnption:  name  and  countr>'  of  the  contractor 
and  or  the  subcontractor,  r-jnount  obligateo  by  fiscal  year  totsl  contrai 
funding:  and  contract  or  subcontract  status  (either  ongoing  or  com¬ 
pleted).  .Accordii  g  to  offirtals  of  the  Office  of  .Multinational  Programs, 
compilation  of  the  database  has  been  a  labor-intensive  process,  depend¬ 
ing  heavily  on  the  Department  of  Defense  s  (  hid)  primary  contract  mor 
itoring  system  (the  DD-350  system)  and  contacts  with  too  contracting 
officers,  embassy  officials,  and  contractors. 

The  Director  of  the  Office  of  .Multinational  Programs  said  that  mamtair 
ing  such  a  database  is  not  a  requirement.  Rather,  the  office  created  it  ft 
use  as  a  reference  source  and  for  those  interested  in  information  on 
allied  participation  in  the  sw  IVogram.  \o  other  sDH)  office  maintains 
detailed  information  about  foreign  subcontrac  ts.  The  Director  added 
that  .soK)  is  integrating  the  databa.se  into  stho's  managetnenl  infermaticM 
system,  but  full  integration  is  not  expected  until  1990.  The  Director  sah 
the  management  information  system  is  e.xpected  to  pnnide  unproved 
information  about  contract  status.  The  system  may  also  include  suocon 
trace  information,  but  the  Director  said  that  obtaining  this  information 
will  continue  to  be  difficult. 

To  veiify  the  a<~Tiracy  of  the  database,  we  examined  all  contracts  listec 
in  the  March  31. 1989.  version  of  the  database  that  were  valued  at  ovet 
$  1  million  and  located  at  various  noo  agencies  in  the  Washington,  D.C.. 
area  or  at  the  Army  Strategic  Defease  Commarid  in  HunLs\ille.  .Alabam: 
These  contracts  amounted  to  85  pt‘rcent  of  the  foreign  contracting  total 
We  found  that  the  two  meW  common  inaccuracies  involved  the  contract 
date  and  the  contract  ana  unt.  F'or  example,  contract  amounts  were  fre¬ 
quently  incorrect  either  bexause  they  did  not  reflect  contract  modifica- 
tioas  that  had  recently  been  made  or  they  were  alUxated  to  the  wrotig 
fiscal  years.  The  database  total  of  $32 1 .5  million  was  dose  to  the  total 
we  calculated  of  S313.0  million  partly  due  to  offsetting  errors.  (Both 
amounts  excluded  obligatioas  to  I’.S.  subcontractopi. » For  example,  the 
database  erromxMisly  showed  that  over  $24.2  million  had  bet*n  obligate) 
to  r.S.  sutK-ontractors.  but  we  found  that  over  $  1 2.5  million  in  foreign 
contracts  and  subcontracts  had  not  btx'n  listixl  in  snio  s  database. 

The  Director  of  the  Office  of  .Multinational  Pnignims  said  that  hi.s  offici 
monitors  foreign  co:uract.s  to  answer  questions  regarding  foreign  jiartic 
ipation  in  ihesw  Program.  The  Dinxtor  added  that  i-ontract  informatio 
or  changes  are  not  systematically  report e<l  to  his  offuc*.  and  thus  the 
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database  is  likely  to  contain  some  errors,  especially  for  information 
rejtarding  subcontracts. 


Because  of  his  concern  about  the  amount  of  foreign  contracts  awarde 
inder  the  sdi  Program,  the  Chairman.  Subcommittee  on  CK  ersight  am 
Investigatioiis.  House  Committee  on  Energy  and  Commerce  asked  us 
analj.re  the  level  ar.d  tsTJe  of  foreign  participation  in  the  program. 

We  interviewed  officials  from  sdk);  the  Air  Force  Sj'stems  Command’s 
■Aeronautical  Systems  Division,  Dectronic  Sj’stems  Division,  Ronw  At 
Development  Center.  Space  Systems  Division,  Air  Force  Weapons  Lab 
ratory.  and  Wright  Aeronautical  Laboratories:  the  Air  Force  Office  of 
Scientific  Research:  the  Army  Strategic  Defense  Command:  the  Office 
Naval  Research:  the  Naval  Research  Laboratories:  the  Naval  Surface 
Warfare  Center  the  Naval  Weapons  Center,  the  Defense  Nuclear 
-Agency:  the  Department  of  Energy;  two  L’.S.  universities:  and  the 
embassies  of  Canada,  the  Federal  Republic  oi  ('•ermany,  Japan,  and  th 
l.'tuted  Kingdom.  In  addition,  we  reviewed  contract  files  and  other 
agen'n-  records.  We  conducted  our  reriew  between  Jar.uar>'  and  Augu 
1989  in  accordance  with  generally  accepted  government  auditing 
standards. 

DOD  concurred  with  our  report.  Its  comments  appear  m  appendix  '. 


Objectives,  Scope,  and 
Methodology 
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Analysis  of  SDI  Foreign  Ck^ntxacts 


As  of  March  31.  1989.  the  e.xecuting  agencies  of  thesw  Progi 
axcarded  67  contrac^s  to  foreign  contractors  in  8  c  )untries.  T 
tracts  are  valued  at  S297.1  million.  S228.4  million  if  which  1 
obligated.  The  contract  value  represents  about  3  pt  rcent  of  t 
tract  awards. 


Foreign  Contractor 
Awards 


The  67  foreign  contracts  awarded  to  foreign  governments,  ct 
and  universities  ranged  from  a  $10,000  contract  with  an  Ital 
pany  for  chemicals  to  a  S  126.4  million  contract  with  an  Israe 
an  experimental  missile  defense  system.  These  contracts  wet 
both  competitively  and  sole  source.  At  least  $31 .6  million,  or 
percent,  was  obligated  to  US.  companies  and  universities  as 
tracts  and  procurement  orders. 

Israel  was  the  largest  recipient  of  soi  contracts  in  terms  of  dc 
receiving  $141.7  million.  In  terms  of  the  number  of  contracts 
Kingdom  was  the  largest  recipient,  receiving  36  contracts,  as 
Uble2.1. 


TaMi  2.1:  Foreign  Contracts  by  Country 


Dollars  m  mil'ions 

Country 

No.  o< 
contracts 

Ayi«rd 

total 

FT  8566 

Amour*  obboas 
FY87  FYSa 

Countries  with  MOUs 

Israel 

8 

$141.7 

$06 

$7  6 

$228 

West  Germany 

9 

64.8 

64 

197 

X4 

The  United  Kingdom 

36 

56.7 

39 

178 

154 

Italy 

6 

15.3 

00 

44 

79 

Japan 

1 

XO 

00 

00 

1  2 

Subtotal 

60 

281.5 

11.0 

49.4 

rf.T 

Countries  without  MOUs 

France 

2 

8.5 

01 

26 

4  4 

The  Netherlands 

1 

5.0 

00 

40 

1  0 

Canada 

4 

2.2 

02 

06 

05 

Subtotal 

7 

15.6 

aa 

7J 

6.0 

Total 

67 

$297.1 

$iij 

$56.6 

$83.7 

Note  Totals  may  not  add  due  to  roundmq 

Mote  Ooilaf  amounts  lor  award  total  fiscal  year  1909  airrouni  ocrugated  and  ’c'ai  a-ou 
as  ot  Varch  31  1909 
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Aaalimia  of  SOi  Fani0i  CoMiarts 


sDio  has  awarded  more  foreign  contracts  than  any  of  the  ot 
agencies,  sdio's  contract  awards  amount  to  $156.3  million,  < 
cent  of  the  total  amount  obligated  to  date.  This  large  an¥>ui 
swos  interest  and  e.xpertise  in  contracting  with  foreign  org 
according  to  soio  officials.  The  Army  is  second  with  contrai 
of  $43.9  million,  or  19.2  percent,  and  the  Air  Force  is  third 
million,  or  6.3  percent. 

The  basis  of  award  is  known  for  63  of  the  67  contracts  awa 
mation  regarding  tlie  basis  of  award  for  four  contracts  was 
available.)  Of  the  63, 36,  or  57  percent,  were  awarded  com| 
and  27,  or  43  percent,  were  awarded  sole  source  (see  fig.  2. 
the  sole-source  contracts  were  valued  (based  on  obligations 
$126.3  million,  or  57  percent,  whereas  the  competitive  awa 
ued  at  $96.0  million,  or  43  percent  (see  fig.  2.2X  The  basis  c 
tract  awards  varied  by  executing  agency,  as  shown  in  table 


Figur*  2.1:  Basis  of  Award  by  Numbar  of 
Conbacts 
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International 

Agreements 


Many  countrii*s  have  agiwmcnis  with  WX)  that  predate  the  sd 
S>me  of  these  agreements  are  used  to  facilitate  the  exchange* 
tion  on  stN-related  pmjects.  In  addition.  SOK)  has  developed  wx 
that  specifii-ally  address  sw  issues  with  foreign  countries 
ownership  of  information  or  products  and  seairity  arrangeme 

Atvording  to  Don  ofnciaLs,  Nuws  with  Israel,  the  .Vetherlands. « 
I'nited  Kingdom  an*  mon*  specific  than  wh  s  because  they  ret 
IKinicular  pn>ji*ct.  The  Netherland-s'  details  a  c«st-stuiring 
on  electromagnetic  launch  technol«»g>'.  The  first  ww  with  Israi 
a  cost-sharing  pntgnim  on  an  anti-tactical  ballistic  missile  proj 
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sil-ond  Israeli  mu\  addresses  a  cost-sharing  program  on  a  thea 
tic  missile  defense  test  bed. 

One  item  covered  in  MOt's  and  moks.  as  well  as  in  contracts,  is  i 
pn>perty  rights,  whicii  determine  ownership  of  the  informadc 
nets  produced  as  a  result  of  contractual  work  funded  by  the  L 
States  on  sDi  research.  According  to  an  soio  official  badtgroui 
mation  already  otsmed  by  a  contractor  and  information  develo 
pendentiy  of  I’ii.  funding,  both  known  as  proprietary  infonm 
usimlly  remain  the  contractor  s  property;  thui,  swo  cannot  sh: 
information  uith  other  contractors  without  peimissaon.  Howe 
official  said  that  for  most  U.S.-funded  projects,  including  thosi 
costs  are  shared  with  another  country',  the  United  States  recei 
ited  rights  to  all  information  that  is  derived  from  work  on  the 


Flow  of  Technology 


Doo  officials  told  us  that  SM  foreign  contracts  allow  the  United 
not  only  to  share  technology  with  other  countries  but  also  ben 
technologica]  developments  in  those  countries,  stao  officials  ga 
following  examples  of  foreign  entities  that  are  providing  the  I 
States  with  technologies  related  to  sn  research. 

An  Israeli  entity  working  on  an  electromagnetic  railgun  (a  dev 
ek*ctromagnetic  launching  to  fire  projectiles  at  very’  high  veloc 
giving  SOK)  a  demonstratirn  of  unique  traveling  charge  and  hyi 
concepts  for  accelerating  small  projectiles  to  very  high  velociti 
return,  sofj  is  providing  this  entity  with  barrels,  capacitors,  an 
speed  camera. 

A  Dutch  organization  working  on  an  electromagnetic  launch  fa 
providing  soio  with  research  and  experimental  data.  In  return, 
providing  a  leased  homopolar  generator  (a  generator  that  has : 
tional  flow  between  the  poles  of  a  magnet),  a  switch,  a  capaciu 
barrels. 

.An  Italian  company  working  on  a  “smart"  electro-optic  sensor 
ing  sow  an  innovative  infrared  focal  plane  array  architecture  f 
enlianced  signal  processing. 

A  French  university  worieng  on  innovative  methods  for  pnK.es 
tronic  and  optical  materials  is  providing  the  Air  Force  with  cht 
anion  precursors  (negatively  charged  ions  used  to  form  other  s 
stances)  for  producing  superconductivity  materiaLs. 

Neither  the  Italian  company  nor  the  French  university  are  usui 
technology  in  their  research. 
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Offlcials  from  two  of  three  embassies  that  pro\ided  oanmeocs 
regarding  the  flow  of  technology*  concurred  with  DODoflkiais  t 
flow  of  te.'hnology*  has  been  beneficial  to  the  United  Slate&  On 
embassy*  official  stated  litat  ‘*The  flow*  (of  technology  6am  his  < 
to  the  (U nited  States)  has  been  sizeable,  commensurate  with  t)> 
of  the  contracts  and  sub-contracts  awarded." 


Transfer  of 
Technology 


The  flow*  of  certain  US.  technologies,  such  as  classified  infonn 
products,  from  the  United  States  to  foreign  entities  is  oontroBe 
legislation  and  executive  regulations.  The  laws  and  re^ilatiaBS 
not  only  the  procedures  to  be  followed  in  transferring  lechnaio 
also  the  criteria  in  appro\ing  such  a  transfer. 

The  transfer  of  technology  is  provided  for  under  the  Export  A> 
tHHi  Act  of  1979,  as  amended,  and  the  Arms  ExpMt  Cootrol  At 
amended.  The  Export  Administration  Act  is  unidemeflCed  by  ct 
ment  of  Commerce  under  the  Export  Administration  argulado 
regulations  primarily  address  "dual  use"  commodities  and  infe 
(i.e.,  commodities  and  information  that  are  intended  for  comn 
nonmilitary  use  but  may  be  used  for  military  appUcatknsX  Th 
Export  Control  Act,  as  amended,  is  administered  by  the  Deport 
State  under  the  International  Traffic  in  Arms  Regulations.  The 
tions  require  controlled  handling  of  specified  informatian  and ; 
related  to  military  applications,  as  stipulated  in  the  ngnlatinrr 
tions  list.  DOD  officials  said  that  most  transfers  of  sn-related  Be 
occur  under  these  regulations. 

The  National  Disclosure  Policy  is  used  in  approving  teebnoiogy 
sent  overseas.  The  policy  outlines  criteria  that  are  used  to  dese 
w'hether  classified  technology  should  be  transferred  to  foreipi 
The  criteria,  according  to  Doo  sources,  are  (1)  the  proposed  tn 
to  be  consistent  ..lU  overall  U.S.  noUcy  toward  the  recipient  o 
(2)  the  positive  effects  of  the  proposed  transfer  is  to  ooiwmgh 
ent  risk  to  Ui?.  military*  seciuity,  (3)  the  proposed  truetfer  is  n 
a  benefit  to  the  United  States  that  is  at  least  of  equal  vahie  to  t 
technology  at  issue,  (4)  the  scope  of  the  proposed  transfer — ia 
both  quality  and  quantity — is  to  be  consistent  with  the  purpos 
ser\*ed  by  the  transfer,  and  (5)  the  recipient  country  has  fonm 
agreed  to  afford  the  U.S.  technology  it  receives  a  degree  of  pro 
from  unauthorized  disclosure  that  is  equivalent  to  that  pn>\*idi 
UnitcJ  Slates.  According  to  ooo  sec  Jirity  officials.  »uie  of  u«e  fc 


Fagr  IS 


GAO  VSIADSWlSBIFt 


AMl7*faar>iN  Fani^  O 


criteria  is  largely  subjective  and  incorporates  input  fniB  vacde 
cal-militarx’  perspectives,  whereas  use  ttf  the  last  criterion  is  b 
objective. 

Foreign  entities  receive  classified  U.S.  technology  by  acting  as 
subcontractors  to  U.S.  companies  or  prime  contractors  a>  the  I 
eminent.  Transactions  between  U.S.  companies  and  foicigKsai 
tors  are  subject  to  the  International  Traffic  a  Anas  Btsnianini 
export  licensing  procedures,  described  in  the  next  seciam.  E«n 
contractors  receive  technical  data  through  the  US.  goremnaen 
ing  to  international  agreements  that  govern  the  transfer  of  cte 
technology.  Such  transfers  to  foreign  prime  contractoRoutsB  c 
with  all  provisions  of  the  International  Traffic  in  Anns.'iegiB’r 
other  technology  riansfer  criteria,  although  die  US  gatma  « 
does  not  need  to  actually  acquire  an  export  license. 


Export  License  Procedures  ^  stipidated  tmder  the  international  Traflic  in  Arms  Brgubaid 

export  license  applications  are  made  to  the  Office  odSloutinns 
of  the  Department  of  Sute.  soio  senuity  officials  said  that  add 
Department  of  State  usually  cor.sults  US  agencies  respansi&ile 
classified  technolog>'.  3uch  as  pod,  the  Depanaieni  of  ^ace  nsa. 
final  decision  in  approving  the  license. 

After  an  export  license  is  approved,  which  dod  officials  said  me 
takes  about  6  weeks,  the  Defense  Investigative  Service  oansfle 
technology  to  the  foreign  government.  The  foreign  govtsomemt 
transfers  the  technology  to  the  foreign  sntKoatracuir. 

Doo  officials  told  us  that  although  foreign  orgwizarioos  have-  t> 
classified  technology  through  the  export  license  piucedues  qpi 
process  is  sometimes  very  time-consuming.  For  example,  an  <hB 
us  that  the  Army  received  numerous  complaincs  fnom  US.  coml 
regarding  delays  in  obtaining  export  licenses  for  forngBsubrn 
oevekping  European  theater  missile  defense  snidies.  Amy  ana 
ment  of  Energy  officials  also  told  us  that  complkratrd  and  time- 
ing  procedures  have  limited  foreign  participation  in  the^  Prio; 

One  foreign  embassy  official  said  that  many  companies  firom  du 
“...are  of  the  opinion  that  participation  in  U S.  defense-wtatedl  -• 
unwarrantedly  limited  by  restrictions  on  techurkigy  tramfer'' 
cial  from  another  embassy  stated  that  US.  erport  iarws  «e  pern 
an  inliibition  to  working  with  .American  finns.  He  added  that  an 
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perception  is  that  some  bids  are  being  rejected  because  of  obstacii 
obtaining  an  export  license. 


Other  Procedures 


I 


The  International  Traffic  in  Arms  Regulations  provide  se\eral  ob 
tions  that  give  dod  the  authority  to  disclose  or  transfer  classified 
nuition  without  getting  an  export  license.  Dou  officials  described  t 
exemptions  that  they  said  co^d  be  approved  by  the  administera^; 
vice.  The  first  and  most  commonly  u^  exemption  is  a  plant  viac 
allows  the  disclosure  of  oral  or  visual  dassifM  information  benw 
U.S.  and  foreign  entities,  provided  that  the  visit  b  sponsored  by  ■> 
that  tKMTnal  DOD  security  requirements  have  been  met.  Theseconc 
exemption  allows  for  the  actual  transfer  of  classified  technical  da 
IS  subject  to  the  same  sc<^jrity  requirements  as  those  for  a  plant  w 
This  exemption,  according  to  security  officials,  has  been  used  poib 
by  SDK). 
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Description  of  SDI  Foreign  Contracts 


Tsbte  Xi:  loraiQn  Contwctsby  PfOQran 


We  grouped  the  foreign  contracts  awarded  through  the  Pra^ 
according  to  the  programs  that  they  support.  These  programs  a 
tor  Missile  Defense:  Survel'lance,  Acquisition,  Tnickinf  and  1& 
ment;  Directed  Energy  Weapons;  Sur\ivabilit>'.  Lethalit>%  and  f 
Technologies;  and  Innovative  Science  and  Technolofy.  Other  fir 
contracts  have  been  included  in  a  miscellaneous  category.  TabA 
tides  information  about  the  contracts. 


Dotars  <n  mdfcofis 


Theater  Missile  Oelense 

Surveiftance.  Acqusibon.  Trading, 
and  K4  Assessment 

Energy  Weapoiiw 

SurwabAty.  Lethatty.  artd  Key 
Technologies 

Itvi^tive  Science  aixJ  Technology 
Mtscetoneous 


Theater  Missile 
Defense 


SOI  research  and  development  for  the  Theater  .Missile  Defense  p 
focuses  on  interception  of  enemy  missiles  before  Owy  reach  the 
targets,  known  as  active  defense,  and  related  command,  controfl 
nications.  and  imelligeiH'e.  Theater  .Missile  Defense  projects  incfl 
Ardiitecture  Studies,  the  Arrow  Experiment,  Forei0>  Technoloa 
port.  Test  Bed.  Command  Cenler/System  Operation  and  Integra 
Functions,  and  Combined  Allied  Defense  Experimei«/1nvite.  Sla 
Test.  The  goal  of  these  projects  is  to  form  a  foundatian  for  a  lay 
defense  against  ballistic  missiles.  This  program  accounts  for  $21 
lion,  or  69.0  percent,  of  the  total  sdi  foreign  contract  amount. 


Architecture  Studies 


The  initial  focus  of  foreign  participation  in  theater  russile  defe* 
to  establish  architecture  studies  in  different  regions  to  determia 
need  for  missile  defenses  and  identify  an  effcctii-e  defense  systt 
each  region.  Architecture  studies  describe  the  functional  atti\Tt 
performed  to  achieve  a  desired  level  of  defense  and  include  a  de 
tion  and  performance  levels  of  those  system  elements  making  u| 
functional  activities. 
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In  support  of  these  studies,  the  United  States  au-arded  sewn  ennt 
totalinft  $50.3  million  to  allied  contractors  participating  in  soi  cese 
to  focus  on  active  defense  and  command,  control,  coamunkatiwns 
intelligence  issues.  The  studies  included  analtses  of  the  missi^zfa 
the  European  countries  of  the  North  .Atlantic  Treaty  Organizatian 
( VVR»).  the  United  Kingdom,  the  Middle  East  ( Israel ).  and  the  Wes 
Pacific  Basin  (.lapan ). 

C  (<antries  participating  in  .sot  research  in  .\.aio  Europe  are  cundiact 
architecture  studies  to  evaluate  theater  missile  defense  from  a  cn 
tional  tactical  >  nr^epoint.  Seven  companies  were  competitively  sd 
and  given  contracts  by  the  Army.  Three  were  contractors  from  Fr 
Italy,  and  West  Germany,  w’hkrh  together  received  $'2.8  millioa.  I 
tion.  .v\iD  Europe  subcontractors  of  four  .American  firms  receiwad 
million. 

The  studies  have  two  phases.  Phase  1.  completed  in  1987.  focused 
alternate  architecture  concepts,  criucal  technologies,  and  inis.sMa» 
theater  defense  sj’stem.  ctHisidering  near-,  mid-,  and  far-term  ther 
posed  by  tactical  ballistic  missiles.  Rw  of  the  seven  cmiraitors>m 
sc‘leited  to  continue  into  phase  II:  the  two  contractors  that  were-eli 
were  both  from  the  United  States.  Phase  II  is  focusing  on  developi 
detaik'd  system  specifications;  identifying  detailed  banlc 
and  command,  control,  and  communications  requiretbents:  arid  thr 
ing  implementation  plans  in  post-intermediate  Nuclear  Forces  Tire 
scenarios.  It  was  scheduled  to  end  in  September  1989. 

A  British  government  agency  received  two  contracts  from  *©io  tag. 
$  13.2  million.  One  contract  is  for  a  European  Architecture  Study  a 
a  sole-source  award  for  $  12.7  million.  Tliis  study  is  to  pemide  a  Bh 
perspective  on  a  European  strategic  idobal  nuclear  defense,  in  com 
to  the  .\Aio  Europe  studies,  which  are  from  the  perspe^wof  aaai 
pendent  European  d<»fense  system.  The  study  is  to  look  at  the  de& 
of  independent  strategic  retaliatory  forces  of  the  United  Kingdoa 
France.  The  other  contract  is  for  artificial  intelligence  research,  ur 
to  discriminate  decoys  and  other  objects  from  actual  targets  (re-«9i 
vehicles).  This  is  a  cost-shared  contract  in  whi.-  the  United  Stane 
providing  $500,000  in  funding  and  tlie  British  >.ovenunent  is  praw 
$  185.0(M)  in  funding  and  labor. 

.An  Israeli  government  agency  received  $10.3  millkm  from  mho  tot 
theater  missile  defen.se  i.ssues  in  the  Middle  Ea.st.  The  ofejecth’c  of 
study  Ls  to  develop  u  threat  as.sessmcnt  and  a  defease  archilectUEV 
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design.  TIk.*  contract  also  provides  for  developing  an  Israeli  test  bed 
cept  definition  program  and  defining  the  o\-erali  concept  of  the  Ia» 
test  bed  and  the  approach  that  will  be  followed  in  the  test  bed'sdev 
ment  and  implementation.  A  test  bed  is  a  facility  that  provides  the  c 
bilities  to  compare,  evaluate,  arul  test  alternative  architectures;  dev 
command  center/system  operation  and  integration  fimctioas;  and  pi 
vide  the  simulation  for  a  strategic  defense  system. 

Western  Pacific  Basin  This  study  is  designed  to  develop  a  complete  threat  assessamt  toil 

Western  Pacific  region,  emphasizing  the  defense  of  Japan  and  ncfaer 
ritories  in  the  area.  The  study  is  also  intended  to  characteriac  the  th 
against  the  allied  sea  lines  of  communication  in  the  western  Pacific, 
tracts  were  awarded  in  N’evember  1968  by  soio  to  a  Japanese  comza 
and  a  1*3.  contractor,  each  receiving  $3.0  millioa 


Arrow  Elxpcriment  As  part  of  an  ongoing  cooperative  effort  to  develop  us.  and  allied  c 

bilities  in  countering  short-range  missile  threats,  sno  contracted  wit 
IsiTAi  company  to  demonstrate  the  capability  of  the  Israeli  Arrow  p 
sile  to  intercept  a  target  representing  a  Uctical  ballistic  misale.  The 
tract,  awarded  in  July  1988,  is  for  $150.1  millkm.  Of  this  amount,  th 
United  States  contributed  $126.4  million  and  Israel  concribotod  $23. 
million. 

The  experiment  wiU  consist  of  four  phases,  two  of  which  hane  been 
completed.  Phase  I  included  a  design  feasibility  study  that  evaholcc 
performance  rettuirements  for  the  target  vehi^  and  missile  intereei 
Phase  II  in'’olved  design  and  test  specification  developinent  for  all  o 
ponents  involved  in  the  experiment.  Phase  in — the  current  phase — 
sists  of  hardware  fabrication  and  subsystem  assembly.  Duriic  this 
phase,  laboratory  and  ground  tests  are  to  be  conducted  to  ffight 
and  test  missiles,  software  is  to  be  devdoped,  and  propulsiaa  and  cd 
trol  tests  are  to  be  conducted.  Ph&se  IV  will  consist  of  three  ffight  icr 
of  the  missile.  At  the  end  of  the  contract  period,  expected  to  be  in  Jo 
1 99 1 .  SDK)  is  to  receive  reports  on  the  experiments  and  spedfkatian 
and  detailed  drawings  for  the  missile,  its  subsystems,  and  componen 


Foreign  Technology 
Support 


The  purpose  of  Foreign  Technology*  Support  is  to  demonstrate  the  fe 
bility  of  foreign  technologies,  leading  tu  their  integration  into  kinetic 
energy  and  theater  defense  interceptor  designs.  To  support  this  actn 
SOIO  has  awarded  five  foreign  contracts  worth  $14.8  million. 
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Three  of  the  contracts,  worth  S10.4  million,  involve  research  on  elec 
magnetic  railguns.  One  of  these  contracts  is  with  an  Israeli  research 
center  that  is  examining  the  feasibility  of  using  a  combination  of  elei 
ca!  and  chemical  energy  sources  to  produce  ultrahigh  vdodties  need 
for  an  effective  railgun  weapon.  According  to  contract  records,  the 
research,  if  successful,  could  negate  the  need  for  large  ccstly  power : 
plies.  This,  in  turn,  could  reduce  the  weight  of  space-based  railguns, 
cooling  requirements  for  the  railguns,  and  the  cost  of  placing  railgun 
orbiL  SDK)  is  providing  equipment,  such  as  barrels,  capacitors,  and  a 
high-speed  camera,  to  the  railgun  research  effort. 

A  fourth  contract  is  for  determining  the  merits  of  an  exoatmospherii 
ridar  seeker,  which  uses  external  sensors  to  distinguish  and  focus  « 
target  outside  the  earth’s  atmosphere,  including  assessing  the  kthah 
performance  of  an  erectable  or '‘pop-out’*  antenna.  According  to  con 
tract  documents,  this  work  may  confirm  that  radar  seekers  offer  cer 
ad\’antages  over  infrared  seekers. 

A  fifth  contract  is  for  investigating  the  feasibility  of  using  fluidic 
divener  valves,  whi7h  are  nozzles  on  a  kinetic  energy  weapon  used  t 
control  its  movement.  The  use  of  this  \'alve  may  lead  to  higher  opera 
efficiencies  and  thus  lower  propellant  requirements  and  overall  sysb 
weight 


Test  Bed  soiofTicials  are  developing  a  National  Test  Bed  for  the  United  states 

Extended  Air  Defense  Test  Bed  for  US.  forces  and  allw*  in  Europe,  a 
an  Israeli  Test  Bed  for  the  Middle  East  Two  foreign  contracts  with  a 
total  value  of  $8.4  million  were  awarded  for  this  purpose. 

The  contract  receding  the  nuuority  of  the  funding  was  awarded  to  a 
Bntish  go%’ernment  agency  in  September  1988  for  $8.1  million.  The  I 
ish  government  is  contributing  an  adUitionail  $6.2  million  to  the  projc 
This  contract  is  for  developing  an  Extended  Air  Defense  T^-st  B^  in 
United  Kingdom.  Elxtended  air  defense  is  defined  as  defense  against 
tical  ballistic  missiles,  cruise  missiles,  and  aircraft  'The  test  bed  will 
slst  of  the  computer  hardwrare  and  software  needed  to  evaluate  ongo 
extended  air  defense  research  and  simulate  an  extended  air  defense 
Western  Europe. 
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Command  Center/System 
Operation  and  Integration 
Fimctions 


This  acrivity  is  to  identify  targets,  allocate  interceptors,  execute  am 
assess  the  defense,  and  manage  resources.  Three  foreign  000074.13.  ’ 
a  total  value  of  $3.9  million,  were  awarded  sole-source  to  support  th 
acti\ity. 

The  largest  of  these  contracts,  for  $3.3  million,  was  awarded  to  a  Br 
government  agency  that  is  to  derive  a  battle  management  and  cootir 
control,  and  cooununications  architecture  to  ctanplement  the  Europi 
Architecture  Study.  According  to  an  Ai  my  contracting  official,  the 
study,  which  was  completed  in  August  1988,  provided  an  independe 
perspective  of  a  European  battle  management  and  command,  contro 
and  comTuunications  system  and  aiq>lkable  ‘ssues,  technologies,  sys 
terns,  and  concepts. 

The  other  two  contracts  involved  the  devdopment  and  validation  of 
architecture  model  for  sensor  data  fusion  in  SDl  systems  and  the  des: 
and  development  of  computer  software  to  support  sn  network 
simulations. 


Ckimbined  Allied  Defense 
Experiment/Invite,  Show, 
and  Test 


This  activity  is  to  test  and  evaluate  U.S.  and  allied  technological  syv 
and  subsystems  and  make  recommendations  for  their  use  as  ehment 
an  interim  theater  missile  defense  capability.  After  soliciting  psopos 
for  applicable  technologies,  the  Army  awarded  nine  contracts  based 
proposals  from  six  U.S.  organizations  and  three  British  firms. 

All  three  British  contracts,  totaling  $1.2  million,  were  awarded  in  19 
and  completed  in  1989.  One  contract  evaluated  an  enhanced  warhe* 
consisting  of  laser-guided  darts  through  simulation,  one  conducted  s 
lation  testing  of  a  missile  that  is  used  for  ship  defense  and  is  to  be  fit 
with  a  new  guidance  system  and  possibly  converted  to  a  poim  defen 
weapon,  and  one  tested  the  surveillance  and  fire  contn4  capabilities 
an  experimental  radar  and  simulated  the  elertroitic  counter-counterr 
sure  capabilities  of  the  radar  in  a  hostile  environment. 


Surveillance, 
Acquisition,  Tracking, 
and  Kill  Assessment 


Tliis  program  element  is  to  provide  the  research  and  technology  devt 
opment  efforts  necessary  to  identify  and  validate  various  sensor  con 
cepts  needed  through  aU  stages  of  a  missUe  attack:  boo(.t,  pjst-boost. 
midcourse,  and  terminal.  The  sn  Program  has  awarded  1 1  contracts 
foreign  entities  under  this  program  element  (not  including  se\’eral  In 
vative  Science  and  Technok)g>'  contracts  discussed  later),  valued  at 
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•S58. 1  million.  The  largest  of  these  tontraets  is  for  the  Infrared  Back¬ 
ground  Signature  Survey.  Other  contracts  were  awarded  to  ;aippirt  sev¬ 
eral  project.s.  including  Passive  Sen.sors.  Support  Techrwlogy.  and  La.ser 
Radar  Techradogv'. 


Infrared  Background 
Signature  Sur\'ey 


Infrared  Background  Signature  Survey  research  focuses  on  devektping  a 
means  of  identifving  targets  by  their  plumes,  which  are  created  by  the 
exhaast  of  vehicles.  Stiidving  the  relationship  between  phimes  and  vehi¬ 
cles  may  facilitate  the  differentiation  of  deco>'S  from  missiles  with 
warheads. 

In  July  1986  stxo  awarded  a  West  German  company  a  $-18.0  million  con- 
tnict.  but  that  amount  may  increase  to  $77.5  million.  The  company  is  to 
upgrade  the  Shuttle  Pallet  Satellite  carrier  (also  known  as  SPAS^il ). 
which  the  company  previously  used  to  lauiwh  experiments  from  the 
shuttle;  perform  the  survey  with  an  infrared  spectrometer,  and  provide 
post-flight  aitalv-ses.  During  testing  the  survey  will  analyze  the  phime 
and  environment  of  the  orbiier.  scan  the  earth  limb  ( a  lav-er  of  dust  sur- 
rtMinding  the  earth),  perform  celestial  calibrations,  and  analv-zr  chemi¬ 
cals  and  gases  released  from  the  orbiter. 

The  space  shuttle  launch  for  the  Infrared  Background  Signature  Survey 
is  scheduled  for  July  1990.  .\11  work,  including  analyses  derived  from 
experiments  pt*rformed  during  the  launch,  is  scheduled  to  be  completed 
by  November  1990. 


Passive  Sensors  passive  sensor  can  be  used  for  making  discrimination  measurements 

during  various  phases  of  a  missile's  flight  by  measuring  the  ultravi«»l«t. 
visible,  and  infrared  energv*  received  from  targets.  .si»H)  awarded  two 
contract.s.  totaling  $4.5  million,  to  foreign  contractors  imder  the  Pas.sive 
Seas«»rs  pn>j«*ct. 

The  purjuise  of  one  contract  Ls  to  establish  the  feasibility  of  an  infrared 
f«K-al  plane*  array  stnicture  capable  of  improved  clutter  rejection  and 
target  detection.  The  ultinuite  goal  is  ttr  design  ;ui  elect n>-optical  sens4»r 
ilrit  nui  dlstingiii-sh  b»*tw»>»*ii  a  target  missile  and  detoys  and  rnlMT clut¬ 
ter  w  ith  a  high  deteition  rate  coupltsl  with  a  low  falst*  alarm  rate  TIm* 
))urp«»se  of  the  other  contract  is  to  demoastrutc  the  feasibility  of  kmg 
wavelength  infrared  tietetlors  that  opt*rate  in  the  8  to  12  micrometers 
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wavebaiMi  aiwi  at  tempcratun's  anxind  2i)<)  di-pvfs  KHvin.  Tht'se  dott- 
tors  arc  also  to  hjivc  a  hi^i  dctit-tion  late.  The  design  and  fabrication  t 
such  sensors  are  also  being  undertaken. 


Support  TechnologV  awarded  two  c^>ntrac-ts  valued  at  ^<3.3  million  to  foreign  contractor 

for  the  Support  Tc*chnolog\-  pio>st.  Toe  large,  af  these  cwitnc's,  whit 
Is  ongoing.  Ls  with  a  British  government  agency  for  S±8  milbon.  The 
contract  was  awarded  to  initiate  developotcnt  of  suitable  k>w-t(nnpera- 
ture  carbon  monoxide  catalysts  for  use  in  carbon  d;  jXMie  laser  systems 
Such  lasers  have  the  piKential  for  ase  in  radar  .s>  stents.  Low-tempera¬ 
ture  catalysts  have  adviuitagiti  over  high-temperature  cat^y-sts  in 
space-based  s>-stem.s. 


Laser  Radar  Technology  overall  ;oal  of  the  Las«*r  Radar  1  et  hnology  project  Ls  to  support 

b(Hh  Tire  contml  and  discrimination  functioas  for  a  strategic  *«efense 
system.  Four  foreign  contractors  received  a  tcKal  of  Si  I  millkHi  for 
work  under  this  project.  Sime  of  the  work  performetJ  by  the  contractor 
includes  conducting  a  fcnisibility  demoastration  of  carbon  dio.\ide  laser 
programmable  delay  lines  using  hollow  waveguide  technulogv'.  researci 
ing  way's  to  improve  the  performance  of  laser  raciar  systems  by  u.se  of 
distributed  aperture  laser  radar :  t*cx  i\ ers,  and  developing  a  method  foi 
simultaneously  grinding  and  pi.llshing  a  mirror. 


Other  Contracts  *’*f’*’*'  codracl-s.  Icnaling  S299.00().  were  awarded  under  other  Sur¬ 

veillance.  Acquisition.  Trac  king.  ;uid  Kill  Assessment  projects.  The 
larger  of  these  contracts  was  awarded  by  soto  to  a  Canadian  firm  in 
IfWT  for  $269,045  to  pnduce  plans  for  an  atmospheric  piatform. 


Directed  Energy 
Weapons 


The  Directed  Energy  Weapons  pnigram  element  supports  engagement 
and  destruction  of  attacking  obj(>cts  through  identification  and  valida¬ 
tion  of  the  most  promising  direc  ted  energy  cxinccpts.  such  as  gnicnd- 
and  space-ba-std  lasers  and  sjiace-bascd  particle  bc'ams.  Seven  foreign 
contnicl-s,  totaling  $  18.7  million,  were  awarded  to  support  the  Ncnitril 
•  article  Beams  piojcnt  and  other  Dirtvted  Energy  jinijcsts. 


Neutral  Particle  Beams 
Project 


.•\  neutral  particle  Usim  is  a  besim  of  energy  consisting  of  neutral  { no 
c'lcctric  charge)  atoms  and  can  U*  icscsl  to  identify  targets  and  or  disiibk 
a  target  with  Ic'thul  energurs.  .\cutral  particle  h«*am  pnijcsls  fall  into  tw 
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Other  Directed  Energy 
Projects 


amis  of  research  and  development:  continuous  w'ave  and  p' 
A  continuous  wave  beam  functions  without  interruption:  a 
operates  periodically  in  short  bursts. 

Two  contracts  were  awarded  for  continuous  wave  research 
ment.  l'i>.  obligations  for  the  two  contracts  total  S  10.3  milli 
tion.  one  subcontract,  discussed  in  chapter  4.  was  awarded  : 
continuous  wave  research  and  development 

A  British  laboratory  received  $8.9  million  through  an  Air  F« 
to  develop  a  high*current,  low-emittance  negative  ion  soure 
tinuous  wave  and  will  be  tested  on  an  accelerator.  The  acce. 
magnetic  force  to  accelerate  charged  particles  to  nearly  the 
Ii«tht.  then  neutraliaes  them  to  form  a  neutral  partide  beam, 
delivered  to  the  United  States  include  an  ion  .»Turee  produci 
ous  wave  negative  hydrogen  ion,  a  low-energy  beam  transpi 
an  ion  souree  test  stand,  and  a  design  of  a  low-energy  beam 
the  radio  frequency  quadropole  and  a  high-energy  beam  tra 
the  radio  frequency  quadn^le.  Analyses  of  the  work  are  a 
performed. 

Another  neutral  particle  beam  contract  is  for  an  intemation 
tive  program  based  on  a  cooperative  effort  that  began  in  fis 
1986  between  a  Canadian  laboratory  and  the  Los  Alamos 
rator>'  in  New  Mexico.  The  Canadian  effort  focuses  on  techi 
lems  confronting  neutral  partide  beams,  particulaiiy  contin 
and  radio  frequency  quadropole  experiments.  The  Canadiai 
is  building  an  accelerator  and  a  beamline  and  is  sharing  infe 
with  contractors  in  the  United  States  and  the  United  Kingdt 
working  on  similar  projects  and  with  the  U-S.  government.  1 
U5.  share  of  the  contract  is  $  1 .5  millioru 


Five  foreign  contracts,  totaling  $8.4  million,  were  awarded  t 
various  other  Directed  Energy  projects.  One  contract,  for  $4 
was  awarded  by  the  Air  Force  to  a  West  German  company. : 
Chemical  Lasers  project,  for  fabrication  of  a  lightweight  hig 
mirror.  The  Hnished  product  will  be  a  70-centimeter  mirror 
lightweight,  uncooled  glass  ceramic  material  with  no  to?rmi 

Two  contracts,  totaling  $1.7  million,  were  awarded  under  th 
Definition  Technology  Integration  project.  One  of  these  cont 
conduct  reseaich  on  a  citenucal  laser  that  could  be  made  sm. 
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Materials  and  Structures  •'•‘‘U'rials  and  Slniitun*s  pn*)!*!.!  is  t»»  develop  and  demn 

advaimHl  materials  and  stniclun’s  technologies  critical  to  so 
surv  ivability,  reliability,  a-id  affordability.  The  materials  res 
iiu'ludes  tnbologv'  (the  study  of  design,  friction,  wear,  and  lu 
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interacting  surfaces  in  relative  motioR^.  structural  materials,  i 
dynamic  control  of  space  structures.  Five  foreign  contracts  toi 
million  were  awarded. 

Twx>  contracts  were  awarded  to  a  British  research  center  to  de 
“drj'"  lubricants  for  satellite  systems  and  test  high-strength,  h 
bearing  materials.  Current  U5.  lubricants  are  '‘wet"  (based  on 
grease)  and  can  contaminate  sensitive  satellite  systems. 

The  other  three  contracts  are  for  studying  materials  that  may 
in  SDi  s>'stems.  These  materials  include  (1)  a  thin-walled  strtxx 
of  caiixMi-carbon  that  cculd  be  used  to  withstand  the  envirooD 
space  and  of  enemy  countermeasures,  (2)  composite  spacecraf 
als.  such  as  ceramic  matrix  composites,  artd  (3)  cryogenic  irafo 
which  use  substances — such  as  hydrogen,  neon,  or  helium — u 
very  low  temperatures. 


Power  and  Power 
Conditioning 


The  Power  and  Power  Conditioning  project  is  to  develop  a  pow 
nology  base — both  nuclear  and  noiuiuclear  power  generatioit- 
multimegawatt  regime  to  support  SM  mission  requiieinents.  To 
this  project,  the  Department  of  Energy  competitively  awarded 
eign  contracts  totaling  $400,000.  Both  contracts  involve  reseas 
method  of  generating  multimegawatt  electric  power,  which  is  i 
space-bas'.^  systems,  and  usirtg  a  method  that  will  involve  mai 
drodjmamics,  which  relates  to  phenomena  arising  finom  the  mo 
electrically  conducting  fluids  in  the  presence  of  electric  and  ms 
fields.  One  approach  being  tried  is  to  pass  liquid  metal  through 
netic  field  to  generate  electricity.  Another  approach  is  to  use  a 
source  to  reflect  neutrons  back  into  the  reaction  chamber  to  in 
electricsd  conductivity. 


Innovative  Science 
and  Technology 


llie  Innovative  Science  and  Technology  program  provides  fum 
advanced  research  in  fundamental  science  and  engineering,  foi 
exploitable  areas  applicable  to  ballistic  missile  defense.  Most  o 
curing  agencies  for  the  sw  Program  have  projects  for  this  purp 
Through  March  1989, 14  foreign  contractors  have  been  awsudi 
of  $5.7  million.  Most  of  these  awsirds  have  been  competitively  ^ 
by  the  Navy  to  British  universities  and  companies.  One  of  th» 
siries  is  to  i^culate  the  rate  of  photoionization  (the  conversion 
cle«  Into  ions  resulting  from  the  collision  of  those  particles  witi 
photons)  of  ions  of  SDi-related  materials.  The  materials  may  br 
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MisceUaneous 

Contracts 


short  vavelength  lasers.  Another  university  is  to  fnanufacture 
uate  prototype  gate  arrays  based  on  nonlin^  semiconductor  s 
de\ices.  The  arra>’s  are  key  to  the  development  of  digital  opcks 
puting  Jiid  may  enable  the  realization  of  a  viable  parallel  comp 
machine.  Another  university  is  to  de\'elop  new  signal  processin 
gies  or  adaptive  sensor  arrays  that  will  enhance  directional  sigi 
while  reducing  interference. 


One  contract  not  part  of  the  programs  discussed  previcusly  is  a 
.$708,488  contract  awarded  by  the  Defense  N'ud^  Agency  to  a 
government  agency  to  study  rhe  relationship  between  lasers  an 
materials  (i.e..  how  much  energy  should  be  directed  at  a  target 
much  energy'  is  reflected). 

In  addition.  SDio  could  not  provide  detailed  information  on  two 
pleted  contracts  valued  at  $1.0  million  that  were  listed  an  the  d 
provided  by  the  Office  of  Multinational  Programs. 
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Chapter  4 _ _ _ 

Description  of  SDI  Foreign  Subcontracts 
Awarded  by  U.S.  Contractors 


We  identified  86  subcontracts  that  r.S.  contractors  had  awarded 
eign  urgamizations  in  1 1  countries  through  March  31. 1989.  Thcsi 
contracts  totaled  about  $48.4  million,  of  which  $27.3  millian  has 
obligated.  The  L'nited  Kingdom  leads  all  other  countries  in  the  m 
of  subcontracts  (42)  and  the  sobcontrac*  anount  ($31.1  million  i 
shown  in  table  4.1. 


TaM*  4.1:  Foreign  Subeontraca  by 
Country 


Dollar^  in  tnousands 

AmoMNobb 

osiatf 

Country 

No.  of 
subcontracts 

ll 

FY 

S5« 

FYt7 

rru 

FYa9 

The  United  Kingdom 

42 

$31,105 

S660 

$2299 

52  946 

C5C3 

France 

9 

94117 

9G7 

4  877 

1906 

1.169 

West  Getmarry 

13 

5.670 

1369 

1353 

2.033 

913 

Canada 

6 

775 

37 

205 

429 

104 

Jaoan 

1 

550 

0 

0 

SO 

0 

Itaty 

5 

469 

0 

281 

155 

33 

Israel 

6 

310 

0 

131 

163 

19 

Other  European 
countries 

4 

193 

56 

137 

0 

0 

Total 

88 

$484)89 

$34)59  $9,283 

$9,291 

$4.70 

Note  *ota)S  may  not  adO  Oue  TO  fouxjing 

Note  CoHj  amou'  ts  tor  amtard  total  hscal  year  t9S9  anvxr'l  oOkgated  and  total  amtxrl  ODk 
as  ot  '/arcn  31  1069 

'OChgations  ot  St  S99  CXX)  have  been  made  Cut  could  not  be  aaocateo  by  fiscal  year 
'  Obagations  ot  S302  000  have  been  made  but  coiid  not  be  ataalcd  by  tiscar  year 

The  mi^tr  foreign  subcontracts  of  I’ii.  cDOtractors  have  been  gro 
according  to  the  programs  they  support.  These  programs  are  Dinr 
Energj'  Weapons:  Kinetic  Energj’  Weapons;  Innovative  Science  an 
nolog>’;  and  Sur\ivability.  Leth^ity.  and  Key  Technologies.  The  s 
tracts  for  projects  in  these  programs  account  for  $40.9  million  of 
foreign  subcontract  total.  The  remaining  $7.5  million  oonsisxs  of  $ 
million  for  Theater  Missile  Defen.se  subcontracts  (discussed  in  pai 
ch.  3),  $0.3  million  for  Systems  AnaUsis  and  Battle  Management ; 
tracts,  and  $0.5  million  for  subcontracts  for  which  information  wt 
readily  available. 
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Directed  Energy 
Weapons 


Foreign  subcontracts  have  been  an’arded  for  two  Directed  Ene 
projects:  the  Ground-Based  Free  Electron  Laser  project  and  tin 
Particle  Beams  project.  These  subcontracts  amount  to  $7^3  k 
56  percent  of  the  foreign  subcontract  total. 


Ground-Based  Free 
Electron  Laser  Project 


To  provide  ground-based  support  for  the  project,  a  French  fim 
plying  klystrons  (electron  tubes  used  for  generation  and  ampK 
ultrahigh  frequency  current)  and  other  equipment  at  a  total  oc 
million.  Subcontractors  from  other  countries  are  providing  go* 
services,  such  as  magnets  for  the  creation  of  magnetic  fleUs.  d 
tubes  (gas-flUed  hot  cathode  electnm  tubes  with  a  trigger  cone 
start  of  a  continuous  current),  and  rectifier  diodes  for  converd 
nating  current  into  direct  current. 

West  German  subcontractors  have  provided  or  are  innoviifing  s 
based  support  for  the  free  electron  laser.  One  constructed  a  mi 
of  zerodur  (a  glass  ceramic  with  zero  thermal  expansion)  to  be 
one  of  the  beam-directing  telescopes  for  $2.3  million.  Another 
researching  and  developing  accelerator  modules  for  the  Ihgh  I 
Modular  Components  program  under  a  subcontract  for  $1.7  rat 


The  ground-based  laser  s^’stem  concept  is  to  fire  a  free  ekew 
beam  generated  on  the  ground  to  a  mirror  relay  system  in  spat 
mirror  relay  system  redirects  the  beam  to  a  satellite  (via  an  ini 
scope)  that  focuses  the  beam  on  the  target  (via  an  output  teles 
Foreign  participation  in  this  project  is  based  almost  entirely  or 
tracts  with  companies  from  five  European  coiuitries  and  Can» 
subcontracts  amount  to  $13.3  million. 


Neutral  Particle  Beams 
Project 


A  major  task  of  the  Neutral  Particle  Beams  project  is  fortheC 
Wave  Deuterium  Demonstrator  ro  research  and  develop  a  cont 
wave  beam  using  deuteriiim  (an  ion  of  hydrogen).  The  demons 
tow-energy  requirements  and  is  cryogenic  (i.e.,  uses  substance 
hydn^n.  helium,  or  neon  to  obtain  low  temperatures). 

One  subcontractor,  a  British  laboratory,  is  expected  to  receive 
lion  for  research  and  development  related  to  the  demonstrator 
the  subcontractor’s  expected  contributions  indude  develofimei 
ion  iqiector  subs3rstem,  the  High  Energy  Beam  Transport  (inch 
bending  and  foctising  magnets),  the  beam  stop  (including  oooli 
tern),  and  a  megawatt  radio  frequency  power  system  to  be  ase» 
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front  end  accelerator  operation.  The  demonstrator  is  designed  to  I 
taken  apart  and  transported  as  a  deliverable  item  at  the  compiecw 
the  contract,  expected  to  be  in  .May  1992. 


Kinetic  Energy 
Weapons 


A.i  .Air  Force  contractor  has  awarded  two  subcontracts,  totafing  S 
million,  to  two  foreign  companies  for  a  Kinetic  Energy  Weapons  |k 
The  first  subcontract,  awarded  to  a  British  compaiqr,  is  for  two  pr 
tj-pe  inertial  measurement  units  for  the  Space-Based  Interceptor. " 
second  subcontract  was  awarded  to  a  Canadian  company  to 
ammonia  laser  and  a  carbon  dioxide  laser  for  the  interceptor. 


Innovative  Science 
and  Technology 


Foreign  subcontractors  are  involved  in  five  Innov-^-e  Science  aiw 
Technology  contracts— fmir  with  the  Air  Force  and  oi*  with  the  T 
The  subcontracts  arc  valued  at  S3.7  million. 

The  subcontractors,  mostly  British  and  Canadian  universities,  are 
engaged  in  various  research  efforts.  Examples  of  these  efforts  ind 
( I )  conducting  research  on  polymers  to  find  materials  that  can  del 
range  of  threats  and  trigger  appropriate  countermeasures,  (2)exa. 
ing  insulating  materials  subjected  to  nuclear  radiation  and  extren* 
perature,  and  (-3)  examining  the  effect  of  the  earth's  atmosphere  o 
path  traasmission  spectra  (ultraviolet  to  mierowaveX  which  could 
used  in  communication  systems  with  space  platforms 


Survivability, 
Lethality,  and  Key 
Technologies 


Foreign  subcontracts  totaling  $  1 .7  million  support  Survivability.  L 
ity.  and  Key  Technologies  projects.  Twt)  subcontracts  for  Power  iu 
Power  Conditioning  were  valued  at  almost  $1.4  million  and  awirdi 
British  companies.  One  subcontract  Is  for  technical  esepertise  lor  tl 
design  of  a  nuclear  reactor  based  on  gas  and  fast  neutron  spectrtin 
itMilcd  rea'ior  technology,  and  the  other  is  for  high-power  switrhe 
addition,  an  Army  S>’stems  Survivability  contract  iimolved  three  f» 
subc-ontnictors  from  France,  West  Germany,  and  the  United  Kingd 
1  hese  subcontractors  performed  a  survivability  arudj'sis  of  ptepos 
theater  missile  defense  architectures  against  various  threats  under 
contracts  that  totaled  $354,009. 


GAO/NStAOWtSm  F«fT^r«a 


Comments  From  the  Department  of  Defense 


Ncte  GAOccn-irent 
supptemortino  nose  'n  the 
report  text  appears  at  tne 
end  ot  this  appendix 


i 


OCPARTMCNT  OF  DEFENSE 
STFATCCIt.  'iCrCNSC  INITIATIVE  ORGANIZATION 
aiASI'IINGTON.  OC  ZOJOI-7100 


Deceinber  H.  - 


Kr .  Fraca  C.  Conatian 
AssiscacT  Compcroller  C^r.aral 
KaEional  SacuriE'/  and  Incarr.a'iosal 
Affairs  Division 

I  U-S-  G«c«ral  Accouncir.i}  Office 

I  Vashingfon.  D.C.  20$4a 

I 

1  Dear  Mr .  Conahan : 

This  IS  Che  Ceparuieot  of  Defense  IDoOl  response  to  the 
general  Accounting  Office  ICAO!  draft  report,  'Strategic  Cefe 
Initiative  Program:  Extent  of  Foreign  Part^cipatioa. *  dated 
November  3.  I9B9  tCAO  Code  3924811.  OSD  Case  8172.  The  DoO  c. 
curs  with  the  draft  report. 

Thi  i  report  accurately  characterizes  the  difficulties  th, 
Strategic  Defense  Initiative  Organization  iSDIOl  has  had  in  m- 
j  taming  .Tistorical  records  of  contracting  activities  that  are 

See  Ctxr.nient  7  outside  lormal  reporting  requirements.  These  historical  reco 

j  sometimes  erroneously  r  lerred  to  as  a  'Data  Base.*  have  prov- 

j  very  useful  in  the  management  of  the  Allied  program  wit.hin  th> 

SCIO.  as  well  as  informing  non-DoO  activities  of  the  nature  e 
I  extent  of  Allied  participation.  As  noted  in  the  GAO  report. 

numerous  significant  improvements  in  the  system  are  underway 

I  The  DoO  has  separately  provided  several  technical  correc 

tions  to  members  of  your  staff.  The  DoO  appreciates  the  opp> 
I  tunity  to  comnent  on  the  draft  report 


Brigadier  General.  I.'SA 
Acting  Deputy  Director 


AppradUl 

OMBanits  Fram  ikp  [tafanjMt  orDvA 


Tht  fdllowina  Ls  «;a«j‘s  c«>iniTH»it  on  the  Department  of  Defense  lette: 
dated  Di-t-ember  14.  1989. 


GAO  Comment 


1 .  We  leeiijinize  that  no  formal  requirement  esosts  for  maintuminiKt 
information.  We  use  the  word  -database"  in  the  general  sense  to 
desc  ribe  a  •■ompn'heasive  eolleition  of  related  data  orgarazed  for  qi 
aevess  by  iumputer. 


Pa«r  XI 


GAO  XStADWtSMFt 


Mjgor  C!ontribiitors  to  This  Report 


National  Security  and 
International  Affairs 
Division,  Washington, 
D.C. 


Norman  J.  Rabkin.  Associate  Director 
J.  Klein  Spencer.  Assistant  Director 
Da\id  J.  Hand.  Evaluator-inChante 
Robert  E.  Sanchez.  Evaluator 


(wunii 


«Ao  \siAOa»>sn  F« 


/ 


RoquMto  for  copies  oTgao  repor^  should  b?  sent  to;' 

.l\S-  Gt'uenl  Accoonring  Ofllce  c 
Post  Office  Box  6015 

Gxithersborg.  MxryUnd  20877  w'  , . 

Telephone  ■M2-27j-6241 

The  first  five  copies  ol'each  report  are  rree..\dditi.>nal  copi.^  are! 
S2.00each.  i 

S 

There  is  a  25%  discount  on  orders  for  100  or  more  copi,*^  mailed  ui 
single  address.  ^ 

Orders  must  be  prepaid  by  cash  or  by  check  or  rmoie^  order  made 
out  to  the^uperintendent  of  Documents.  • 


